first to observe it. His description of hens that came to look and behave like mates is amply supported; his report of the reciprocal assumption by cocks of feminine behavior has doubtful confirmation. In Terence's comedy, Phormio (161 B.C.) ,7 a character enumerating the awesome portents he has seen refers to a crowing hen. Livy,56 reviewing about 27 B.C. the background of war, tells of numerous strange omens that were observed just before Hannibal's invasion of Italy in 217 B.C.; one such omen was the changing of a hen into a cock and of a cock into a hen ("gallinam in marem, gallum in feminam sese vertisse").
An epigram (LXXVI) of Ausonius4 (fourth century) mentions the transformation of a peacock into a peahen, and St. Augustine,3 relating at about the same time the prodigies of antiquity, tells how both women and hens were altered to male forms.
For centuries it was commonly believed that cocks could lay eggs and that from a cock's egg would hatch a basilisk. This superstition was well established before the beginning of the Dark Ages. Lemnius53 quoted the Roman poet Lucan A.D.) on the subject. Aelian's De natura animalium,l written some time in the third century, gives several vivid pictures of the beast. From Aelian and from later writers we learn that the lizard-like, eight-legged basilisk (or regulus, or cockatrice), a creature part hen, part serpent, was the monarch of snakes and dragons. Man and beast fled from it in terror, for its glance sufficed to strike dead any living thing,* and its fiery breath withered all vegetation. Even the snakes, says Aelian (quoting Archelaus), feeding on the bodies of dead mules in the African desert, fled into caves or under the sand when the hissing of the cockatrice was heard.
Lemnius tells us that the basilisk, so called from its royal crest or crown, was only one and one-half times as large as a shoe, and had gleaming eyes and three spots on its forehead. Aelian emphasizes that the cock inspired mortal fear in both the lion and the basilisk; why the former was so affected is not explained, but it was said that a rooster's crowing caused the basilisk to die in convulsions. Hence travellers in Africa, alleged to be the home of even more dangerous cockatrices than those of Europe, took a rooster with them as a precaution.
The weasel was the only animal which could safely combat the basilisk, since the weasel knew that it could eat the plant rue to heal its wounds. (This idea possibly had its origin in the knowledge that the weasel's close relative, the mongoose, successfully attacks venomous snakes.) Lemnius As we shall see, it was shown long after Lemnius' time that spontaneous avian transformation from female to male appearance may occur in old age. Thus it is interesting that Lemnius states that when the "cock" (doubtless a masculinized hen) becomes very old (seven to ten years), he loses his interest in hens and then, "in the dog days in the heat of summer," lays an egg which "without doubt came from a corrupt and retained semen or from other evil humors." The egg, he says, somewhat resembles that of a hen, but is rounder, has a poor yolk, and is evilly sprinkled with blue spots. When two old "cocks" in Zeeland laid and attempted to hatch such eggs, the inhabitants strangled the birds and crushed the eggs to prevent the hatching of basilisks.
According to Evans,27 a twelfth century Greek physiologus also reports that a basilisk-like creature is hatched from a cock's egg.
Fabricius28 does not present the cockatrice fable but does discuss the peculiar egg which, he says, the common people believed to be the hundredth (centeninum) and last egg laid by a hen. Such an egg is yolkless, the yolk supply of the ovary being exhausted, but has chalazae, albumin, and membranes and a shell. Harvey Bartholin's findings by such assumptions as that the egg was laid by the "cock" in question and that the latter was a hen which had undergone external masculinization following atrophy of the ovary due to disease or old age, or that the egg was laid by a normal hen and mistakenly credited to the dissected bird, which in turn, of course, may have been a normal rooster. One wishes for more details.
Nineteen years later Bartholin' reported his attempt, in the month of May, to incubate both normal hens' eggs and a "cock's" egg by placing them in an alembic of heated sand. The hens' eggs, when opened after the incubation period, were found to be sterile. The "cock's" egg contained only a white, unspoiled, gelatin-like mass. Bartholin then doubted (in print) that a cock could, as commonly believed, lay eggs. He recalls that " . . . I found little or no ovary in the oviparous cock dissected by me long since in the Royal Palace in the presence of the Most August King Frederick III, as was rightly expected; hens past producing [effoetae gallinae] bear eggs of this kind." The investigator, later in his paper, evaluates a report that a snake was found in an egg (opened, it seems, in the course of preparing a meal for royalty, thereupon no doubt subjecting the chef's nerves to an unpleasant shock), and considers the possibility that the egg might have been impregnated by a serpent. All in all, none the less, we must salute this Danish anatomist for a genuine effort to solve a problem chiefly by experimentation and observation rather than by speculation.
The unnatural occurrence in a bird of a mixture of male and female appearance and behavior was not only considered ominous but on occasion resulted, as already noted, in the bird being put to death as an evil thing. The most famous incident of this kind occurred in 1474 in Basel, when a "cock" was tried for having laid an egg. 8' 19, 20, 27, 48 At the trial the prosecution pointed out that to a sorcerer the egg of a cock was invaluable as an ingredient in magical concoctions and that laying such an egg therefore assisted the powers of evil. The defense admitted this, but said that the laying of the egg was an unpremeditated and involuntary act and hence violated no law. The prosecution, citing the incident of the Gadarene swine, secured a conviction on the basis that animals could be entered into by the devil and should then be destroyed. Condemned to death as a creature possessed by Satan, the cock and its egg were burned at the stake with full legal formalities. Evans, 27 quoting an account of the trial given by Gross, ridicules the latter's statement that the executioner discovered three more eggs in the cock, but Cole,20 reviewing the case in connection with a description of instances he himself observed in which masculinized hens laid eggs, points out that Gross was probably quite correct.
Tiedemann81 lists a number of dissertations and other studies, dated from 1672 to 1702, on "oviparous roosters" and their eggs.
Bruhin,'5 interested in the older literature on the subject, quotes at length from E. G. Happelii Grosste Denkwirdigkeiten The idea that not only old age but disease may interrupt the ovary's function, with consequent masculinization, appears first to have been suggested by Yarrell.9 He studied seven hen pheasants with various degrees of male plumage; in every case the ovary was shrunken, purple, and hard, and the oviduct was also pathological. These were not old birds. A partridge not more than a year old also possessed partly male feathering and a diseased reproductive system.
Yarrell then describes what seems to have amounted to his ovariectomy of a pheasant, although this procedure is not specified. A piece of oviduct was pulled out through a flank incision and excised; presumably the operation was followed by destruction of the ovary, perhaps through damage to its blood supply,* since the bird afterward * Marshall' describes a similar operation for the purpose of "de-sexing pullets." It must be recalled that the endocrine function of the ovary was not well understood at the time.
"makes an imperfect attempt to imitate the crow of the cock, there is an increase in the size of the comb, and a spur or spurs shoot out, but remain short and blunt . . . But a more singular point is, the peculiar shape of the lower part of the back in these birds, from the want of that enlargement of the bones, observed in all true females, by which they obtain a breadth of pelvis sufficient to allow a safe passage to the perfect egg" (pages 272-273). Yarrell apparently was the first person to seek, by a critical experiment, proof of the thesis that masculinization follows cessation of ovarian function, and also made an astute and early observation on the need for the presence of the ovary if the bony conformation typical of the adult female is to develop. His later92' 9 reports confirm his earlier observations, as do Nilsson's64 and Sundevall's74' 7 studies of the heathcock or capercaillie, Tetrao urogallus, and blackcock, T. tetrix.
In the period from 1836 to 1892 many masculinized female birds were reported. The accounts may be divided, roughly, into two categories: simple descriptions and observations supplemented by careful anatomical study. The This lengthy list could be almost doubled (see, for example Gurney37), but it suffices as an indication of the large number of species involved.
The second group of cases is more informative. Eudes-Deslongchamps26 studied a hen with male plumage and spurs. The oviduct was smaller than usual but otherwise normal. There were eggs of various sizes in the ovary, but they contained a viscid colorless liquid instead of yolk. This was an elderly bird which had stopped laying, due either to age or to a malignant lesion in the stomach; metastasis to the ovary, one suspects, might well have occurred. Tegetmeier78 associated "melanosis of the ovary from cartilaginous degeneration" with masculinization of hens. Turner85 autopsied a masculinized bantam hen which died at the age of 13 years; oviposition had ceased four or five years, and male plumage had begun to appear one year, before death. The oviduct contained concretions. The ovary was atrophic; "projecting into its upper part was a small tumour about the size of a pea, which sprang from the parts about the upper end of the left kidney and suprarenal capsule." Small encapsulated bodies containing yellow granular material lay loose in the abdominal cavity or were attached to the gizzard or oviduct. Turner emphasized the correlation of masculinization with "impairment or complete stoppage of the ovarian function."
Stolker73 submitted a well-masculinized hen to a pathologist for examination; the latter found an atrophic ovary containing a sarcoma the size of a hazelnut. Korschelt50 Tichomiroff80 described what appears to have been pseudohermaphroditism in four hens and a duck. The former, although not cockfeathered, crowed like roosters and were large; each had spurs, a male comb, an oviduct, and vasa deferentia. No right gonad could be found. Sections of the "androgynic" ovary revealed no follicles, although a germinal epithelium with primitive germ cells was present, as were medullary cords (a masculine component). The duck's plumage resembled that of a drake. She had an oviduct, an epididymis, and a rete ovarii. No right gonad was seen. The left ovary, when sectioned, appeared rudimentary; it had a well-developed germinal epithelium and medullary tubules. Tichomiroff expressed (page 226) the fundamental modern concept of the bisexual foundation which makes sex reversal possible: " . . . jedes Mannchen und jedes Weibchen besitzen latente weibliche resp. mannliche Charaktere."
Weber's description" of a chaffnch, Fringilla coelebs, if correct, revealed a rara avis indeed. In this bird there was the full plumage of a mature male on the right, while on the other side of the midline appeared female plumage. Autopsy showed a left ovary and a right testis. ( The gonoducts had been lost in skinning and could not be studied.) Comparison of the gonads with those from a normal male and a normal female convinced the author that he was dealing with a true hermaphrodite, the first avian case, he believed, to have been described. Such a bird would now also be called a bilateral gynandromorph-i.e., an individual in which the body appears male on one side and female on the other. The reconciliation of this condition with the concept of endocrine control of secondary sex characters is, of course, extremely difficult, although at least one explanation has been offered (see Domm, Gustavson, and Juhn24 for a discussion).
Finally, one cannot omit mention of a little-known paper by Rame,68 not because his case of a masculinized hen is unusual but because of the wonderful Gallic eloquence with which the transformed bird is described. Such scientific prose is rare.
It was not the writer's intent to attempt to trace this story past 1900 but rather to present some of the fables and facts which formed the background for the numerous studies of avian sex reversal during the last forty years. Friedgood and Uotila's analysis30 of five cases of spontaneous avian virilism provides an excellent contemporary interpretation; several reviews of the recent literature are available. The crowing hen, shunned as a portent of disaster, accused of engendering the basilisk, burned for harboring the devil, suspected of disturbing royalty, perplexing to savant and vexing to scientist, has found refuge at last in the laboratory. May she enjoy peace, if not privacy.
